What 



is claimed is: 



f cl ] 1 -A communications processor implemented as on at least one ring network, 

comprising: 

a plurality of processors comprising ring members on the at least one ring 
network; 

a plurality of DMA controllers on the at least one ring network, the DMA 

controllers controlling servicing of DMA requests by the plurality of processors; 

a plurality of DMA agents coupled to the plurality of processors, each DMA 

agent being part of a ring member including a processor; 

each DMA agent adapted to service processor DMA requests by determining 

whether a valid token exists from a pool of tokens reflecting available DMA 

controllers. 

t c2 l 2.The communications processor of claim 1 , wherein the tokens are DMA 

controller specific tokens issued by the DMA controllers to the DMA agents to 
indicate when specific DMA controller access is available. 

[c3] 3.The communications processor of claim 2, wherein each time a processor 

issues a DMA request the associated DMA agent determines whether a valid 
token exists and, if a valid token exists, services that DMA request using the 
DMA controller associated with that token. 

[c4] 4.The communications processor of claim 3, wherein the token is marked as 

used or invalid when the token is used to service a DMA request. 

t c5 J 5 - The communications processor of claim 3, wherein the associated DMA agent 

automatically requests a new valid token after an existing valid token is used to 
service the DMA request. 

t c6 l 6.The communications processor of claim 1 , wherein each DMA agent is 

adapted to request additional valid tokens when the number of valid tokens in 
the pool falls below a maximum number. 

f c7 l 7.The communications processor of claim 1 , wherein the pool of tokens is 

stored in a register written to by the DMA controllers. 
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[c8] 8. The communications processor of claim 1 , wherein the DMA agents service 

processor DMA requests by converting them to messages transmitted onto the 
at least one ring network. 

[c9] 9.The communications processor of claim 3, wherein if no valid token exists the 

DMA agent queues the DMA request until a valid token exists. 

[cl 0] 1 0.The communications processor of claim 1 , wherein the DMA controllers 

distribute valid tokens by transmitting messages on the ring network that are 
received by specific DMA agents. 

[cl 1 ] 11 .The communications processor of claim 1 , wherein each DMA controller 

maintains a list of tokens including those tokens that have been distributed as 
valid tokens. 

[cl 2] 1 2.The communications processor of claim 1 , wherein the DMA controllers 

responds to requests from the DMA agents for additional tokens with an invalid 
token when no valid tokens are available. 

[cl 3] 1 3.The communications processor of claim 1 , wherein each DMA controller has 

a pool of up to 1 6 tokens for each DMA channel. 

[cl 4] 1 4.The communications processor of claim 1 , wherein the DMA controllers are 

capable of reading registers having the pools of tokens for the DMA agents by 
issuing read messages traveling on the at least one ring network. 

[cl 5] 1 5. The communications processor of claim 1 , wherein the processors comprise 

a plurality of network processors and the at least one ring network comprises a 
plurality of ring networks. 
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